Objective-Enhanced tissue factor (TF) expression in epithelial ovarian cancer (EOC) is associated with aggressive disease. Our objective was to evaluate the role of the TF-factor VIIaprotease-activated receptor-2 (PAR-2) pathway in human EOC.
Introduction
Epithelial ovarian cancer (EOC) is the fifth leading cause of cancer deaths among women in the United States and the most fatal of all the gynecologic cancers [1] . The increased number of venous thromboembolic (VTE) events at the time of diagnosis, association of VTE with clinically aggressive variants, and adverse impact of VTE on overall survival suggests that systemic hypercoagulability is intrinsic to ovarian cancer biology [2] [3] [4] . Despite the importance of the procoagulant phenotype to ovarian cancer biology, the contribution of the hemostatic system to EOC progression is not well understood. The contribution of specific hemostatic factors (including tissue factor, prothrombin, fibrinogen, and platelets) have been established in animal models of hematogenous metastasis [5] , but these models are not representative of the natural history of EOC, which primarily spreads along the mesothelium-lined surface of the peritoneal cavity.
Progression of malignancy is often associated with a procoagulant phenotype, characterized by increased tissue factor (TF) expression and enhanced metastasis [5, 6] . Activated factor VII (FVIIa) is the physiologic ligand for TF and formation of the tissue factor-factor VIIa (TF-FVIIa) complex is associated with both activation of blood coagulation and cellular signaling via protease activated receptor-2 (PAR-2) [7] . TF expression is almost uniformly increased in EOC relative to normal ovarian tissues [8] . FVII may be ectopically expressed in ovarian cancer (especially clear cell carcinoma) and further induced by hypoxia [9] . Transfection of human FVII cDNA into an EOC cell line enhances coagulant activity, migration, and Matrigel invasion [10] . Likewise, PAR-2 signaling is associated with a promigratory, invasive, and proangiogenic phenotype in experimental models of breast cancer [11] [12] [13] . PAR-2 activation and induction of growth factor/chemokine expression, including prominently vascular endothelial growth factor (VEGF), has been described in renal cell carcinoma and colon cancer cell lines [14, 15] . Thus, the TF/FVIIa/PAR-2 axis may directly contribute to the progression of malignancy.
The protease activated receptor (PAR) family represents a potential mechanistic link between blood coagulation and cancer. Invasive subtypes of ovarian cancer demonstrate broadly enhanced expression of PAR-1 compared to normal ovarian epithelium by immunohistochemistry [16] and matrix metalloproteinase-1 (MMP-1) activation of PAR-1 enhances angiogenesis, ascites formation and metastasis in mouse models of ovarian cancer [17] . In contrast, relatively little is known about PAR-2 in ovarian cancer. Increased PAR-2 expression in primary human ovarian cancer specimens relative to stromal cells has been detected by immunohistochemistry; with higher intensity staining correlating with advanced stage, microvessel density, proliferation, and decreased survival [18] . However, the cellular consequences of PAR-2 activation in EOC have not been described. We hypothesized that TF-FVIIa dependent PAR-2 activation on EOC cells up-regulates expression of inflammatory/angiogenic mediators that enhance vascular leakage, ascites formation, angiogenesis and disease progression. Elevated VEGF concentrations in preoperative serum, ascites and tissue are associated with advanced stage and decreased survival in ovarian cancer patients [19] [20] [21] . The goals of this study were to evaluate the global expression of PAR receptors in ovarian cancer and characterize the impact of the TF-FVIIa-PAR-2 pathway on coagulant activity, VEGF release, and migration in human EOC cell lines. The results suggest that the TF/FVIIa/PAR-2 axis may modify the peritoneal microenvironment to enhance progression of ovarian cancer.
Materials and Methods

Materials
Refer to Table S1 for information on Materials and Reagents.
Methods
Refer to Supplemental Methods for a more detailed description of the methods.
PAR-1-4, TF and VEGF expression analysis
The R2: Genomics Analysis and Visualization Platform (R2, http://r2.amc.nl) created by Dr. Jan Koster at the Academic Medical Center Amsterdam, the Netherlands, was used to examine publicly available expression data from human patient samples (serous carcinoma and normal control samples). Transcript expression levels were obtained from Mas5.0 analysis and derived from the R2 datasets. The Affymetrix probe-sets were selected with the R2 software using HUGO. Shown are the absolute expression levels on a log 2 scale. Statistical significance for differences in expression was determined using the Student's ttest. See Tables S2 and S3 (supplementary information) for a list and description of the human patient datasets that were analyzed, along with corresponding sample information, statistics and fold change about each set.
Cell culture
EOC cell-line (SKOV-3, OVCAR-3 and CaOV-3) identification was verified through analysis of short tandem repeat (STR) DNA markers using polymerase chain reaction (PCR) by Dr. Manish Patankar's laboratory (University of Wisconsin-Madison). Cells were grown in the following media: SKOV-3 in RPMI1640; OVCAR-3 in RPMI1640 containing 10 µg/ml insulin; and CaOV-3, EA.hy926 and HEK 293T in DMEM, with all containing 10% FBS and 0.1 mg/mL P/S. Cell lines were grown in a humidified atmosphere containing 5% CO2 at 37°C. For sub-culturing, treatment with trypsin/EDTA was used. Since trypsin itself activates PAR-type receptors, care was taken to remove all traces of trypsin upon subcultivation and prior to treatment, i.e. washing twice with appropriate growth media.
Western Blot
Lysates and appropriate controls were extracted at the indicated times using standard protocols. Lysates were separated by 10% SDS-PAGE, transferred to Immobilon®-FL membrane (Millipore), blocked in milk and membranes incubated with antibody according to manufacturer's instructions. Horseradish peroxidase-conjugated antibodies were used for detection with Pierce ® ECL 2 HRP Western Blot Substrate via film.
Microparticle (MP) isolation and TF activity
EOCs were cultured until confluent, washed with Dulbecco's Phosphate-Buffered Saline (DPBS) and serum free media added. After 24 hrs, media was centrifuged at 1500×g for 10 min at 4°C. Supernatant was centrifuged at 20,800×g for 10 min to isolate the MP fraction. Supernatant was removed and MPs were washed twice with HBS buffer (10 mM HEPES, 140 mM NaCl), restored to the original volume, aliquoted and snap frozen. TF activity of the MP fraction was measured in a 2-stage factor Xa (FXa) generation assay as described previously [22] in buffer containing 2 mM CaCl 2 , 5 nM human FVIIa and 100 nM FX for 20 min. After the reaction was stopped by addition of EDTA, S-2765 substrate was added and FXa generation determined by the rate of hydrolysis detected at 405nm on a Spectra Max 340PC plate reader (Molecular Devices) for 5 min. TF-dependence was confirmed by preincubation with the inhibitory anti-TF (α-HTF-1) antibody (0.025mg/ml).
Quantification of VEGF-A
VEGF-A concentration in conditioned media from EOC cell lines was determined using a human VEGF-A ELISA kit (Peprotech, Burlington, NC) per the manufacturer's instructions. EOC cells (5×10 3 cells) were grown in a 48-well plate for 24 hrs in complete media with serum, followed by serum starvation for at least 6 hrs and then treatment with FVIIa (0-50nM final concentrations). Cell culture supernatants (100 µl) were harvested at indicated times and centrifuged 10 min at 1500×g to remove cellular debris.
Cell proliferation assay
EOC cells were seeded in 6-well plates, SKOV-3 (1×10 4 cells), OVCAR-3 (3 ×10 4 cells) and CaOV-3 (3 ×10 4 cells) in complete media overnight before being serum starved for at least 6 hrs prior to treatment. Specificity of the proliferative response was determined by preincubating serum starved cells with or without 5-50 nM vorapaxar (PAR-1 antagonist) for at least 1 hr prior to thrombin (0.1-1 U/ml) exposure for 48 hrs. Cells were counted with a hemocytometer using trypan blue exclusion both before and after 48 hr treatment.
Migration assay
EOC cells were serum starved overnight, trypsinized, washed, and counted. EOC cells (1-30 × 10 4 cells) were preincubated with FVIIa (0 or 50 nM) in serum free media within the upper migration chamber (8 µm Membrane transwell insert). After 2 hrs, the serum free media in the lower chamber was replaced with appropriate growth media containing 10% (all cells) or 20% (positive control) FBS and incubated for an additional 6-18 hrs at 37°C in humidified air with 5% CO 2 . Migration of cells into the lower surface of the membrane was assessed by fixing the cells with ice-cold methanol at room temperature for 30 min and staining with 0.2% crystal violet (Sigma Aldrich, St Louis, MO) for ~5 min. The number of migratory cells was counted in > 4 different fields/well for n ≥ 3 wells. Images of the membrane inserts were obtained using an unmounted Canon Powershot A470 camera on a Hund Wetzlar microscope at × 10 objective (Aph 10/0.25).
Statistical Analysis
Graphs, tables and associated statistics were generated using Microsoft Excel™ 2010 (version 14) (Microsoft Corporation, Redmond, WA), KaleideGraph (version 4.5.) (Synergy Software, Reading, PA) or MSTAT (version 6.1) (McArdle Laboratory for Cancer ResearchSchool of Medicine and Public Health, University of Wisconsin, Madison, WI). Mean values ± SD were calculated (n≥3) and compared for significant differences (p < 0.05) using the unpaired, heteroscedastic Student t-test.
Results
PAR expression in ovarian cancer
Relative mRNA expression levels for PAR-1-4 in human ovarian cancer tissue were analyzed from available gene expression datasets (Table S2) (Fig 1) . Additional serous carcinoma datasets are included in supplementary data (Fig S1) as well as a malignant fallopian tube dataset ( Fig  S3) . Elevated levels of PAR-2 and PAR-1 expression were noted in all ovarian cancer tissues with a consistent pattern of PAR mRNA expression across all the datasets: PAR-2 > PAR-1 ≫ PAR-3/PAR-4. Additionally, while PAR-2 expression was similar in ovarian cancer and normal tissues (NT), PAR-1 expression was relatively enhanced in ovarian cancer relative to normal tissue (GSE18520: 2.3-fold increase, p=0.048; GSE40595: 3.51, p=0.002; GSE68661: 4.08, p=0.004). PAR-3 and PAR-4 mRNA expression were undetectable or barely detectable in the majority of the datasets. Thus, PAR-2 and PAR-1 were the predominant PAR subtypes expressed in ovarian cancer tissues.
Cellular and MP-associated TF expression in human EOC cell lines
Genomic comparisons demonstrate pronounced differences between common ovarian cancer cell lines and tumor samples from high grade serous ovarian cancer, the most common ovarian cancer subtype [23] . OVCAR-3 and CaOV-3 cell lines ranked as "possibly" to "likely" high-grade serous subtype, suggesting these cell lines are representative disease models. In contrast, SKOV-3 was ranked "unlikely" related to the high-grade serous subtype and contains wild type TP53 [24] .
TF antigen expression was evaluated by Western blot analysis of whole cell lysates and MP fractions obtained from control and EOC cell lines. As expected, only modest TF antigen expression was noted in the EA.hy926 endothelial cell line lysate compared to substantial expression in the HEK-293T epithelial cell line with both the 50 kD band consistent with fully glycosylated TF and a lower MW band (Fig 2A) . [25] The human EOC cell lines all demonstrated substantial TF antigen expression similar to the control epithelial cell line, with relatively higher levels in OVCAR-3 and CaOV-3 relative to the SKOV-3 line. An additional higher MW band was noted in the CaOV-3 line. MP fractions isolated from control and EOC cell lines demonstrated no detectable TF antigen from the EA.hy926 endothelial cell line, substantial TF antigen from the HEK-293T and CaOV-3 cell lines and modest TF antigen from SKOV-3 and OVCAR-3 cell lines (Fig 2B) . TF antigen levels in the MP fractions from the EOC cell lines were roughly similar to the cell lysates (CaOV-3 ≫ OVCAR-3 > SKOV-3). An increased number of lower MW bands were observed in the MP fractions relative to the cell lysates for HEK-293T and the EOC cell lines, suggesting partial proteolytic degradation of TF during MP isolation.
MP-associated TF coagulant activity derived from human EOC cell lines
TF coagulant activity was detected by FXa generation in the presence of excess FVIIa for MP fractions derived from control and human EOC cell lines. TF activity levels were determined by comparison to a standard curve for FXa generation established with known TF (human thromboplastin) concentrations. Control MP fractions derived from the EA.hy926 and HEK-293T cell lines demonstrated minimal TF activity over background (FXa generation <0.075 nM/min), despite the substantial TF antigen present in the epithelial cell line (Fig 2C) . In contrast, all three human EOC cell lines demonstrated significant TF activity, with rates of FXa generation trending similarly to antigen expression in the MP fractions: CaOV-3 (1.70nM/min) ≫ OVCAR-3 (0.5nM/min) > SKOV-3 (0.25nM/min) ( Fig  2C) . The TF-dependence of FXa generation was confirmed by preincubation of MP fractions from EOC cell lines with inhibitory anti-TF (α-HTF-1) antibody, which reduced coagulant activity to background levels (Fig 2D) . Thus, TF activity roughly correlated with TF antigen present in the human EOC cell lines but was not representative of TF antigen levels in the HEK-293T epithelial cell line control.
Factor VIIa stimulates VEGF-A release from EOC cell lines in a PAR-2 dependent manner
Western blot analysis of whole cell lysates demonstrated PAR-2 expression in the control HEK-293T epithelial cell line and all EOC cell lines, with moderately enhanced antigen levels in the CaOV-3 cell line (Fig 3A) . The EA.hy926 endothelial cell line showed negligible PAR-2 expression. Given the co-expression of TF and PAR-2 in the human EOC cell lines, the effect of PAR-2 activation by FVIIa on VEGF-A release was examined. Incubation of serum starved SKOV-3 cells with FVIIa (0-50 nM) demonstrated dosedependent induction in VEGF-A secretion (Fig 3B) , which reached maximal levels after 48-72 hrs. Exposure of OVCAR-3 and CaOV-3 cells to 50 nM FVIIa resulted in a similar 23-fold induction of VEGF-A levels in the cultured media (p<0.05) (Fig 3C) relative to untreated controls at 48 hrs. The PAR-2 dependence of FVIIa induced VEGF release by EOC cell lines was examined using a small molecule PAR-2 antagonist (ENMD-1068) [26] . Preincubation of SKOV-3 cells with 0.01-1 mM ENMD-1068 resulted in dose-dependent reduction of FVIIa-induced VEGF-A release back to control levels (no FVIIa) (Fig 3D) . The presence of 1.0 mM ENMD-1068 antagonized the FVIIa-induced increase in VEGF levels back to control levels (p<0.05) similarly for SKOV-3, OVCAR-3 and CaOV-3 cells (Fig  3Ei-iii) . In contrast, preincubation with 1.0 mM ENMD-1068 did not significantly reduce VEGF levels for any of the EOC cell lines in the absence of FVIIa (Fig 3Ei-iii) and MTTbased cytotoxicity assays demonstrated the absence of direct toxicity. These results suggest that the FVIIa induced VEGF release by the EOC cell lines was PAR-2 dependent.
Thrombin induces proliferation of EOC cell lines in a PAR-1 dependent manner
In addition to signaling through PAR-2 activation, the TF-FVIIa complex also activates FX, ultimately resulting in thrombin generation in vivo. Thrombin, the penultimate product of the coagulation pathway, may also induce cellular proliferation via PAR-1 activation. Western blot analysis of whole cell lysates showed ubiquitous PAR-1 expression in control and EOC cell lines (Fig 4A) . Exposure of serum-starved SKOV-3 cells to thrombin (0.1-1 U/ml) or 20% FBS (positive control) induced dose-dependent cellular proliferation relative to untreated cells (Fig 4B) . Likewise, thrombin (1 U/ml) induced proliferation of OVCAR-3 and CaOV-3 cell lines to levels comparable with the 20% FBS control (Fig 4Cii-iii) . The magnitude of the thrombin response relative to untreated cells was modestly dampened for SKOV-3 due to continued growth of this cell line under serum free conditions. To assess the PAR-1 dependence of the thrombin-induced proliferation in these cell lines, the small molecule PAR-1 antagonist vorapaxar (5 nM) was employed. Preincubation of all three EOC cell lines with vorapaxar (5 nM) reduced thrombin induced cellular proliferation back to basal levels (Fig 4Ci-iii) . In the absence of thrombin, vorapaxar had no effect on baseline levels of cellular proliferation. These results suggest that thrombin induced proliferation of the EOC cell lines was PAR-1-dependent.
Factor VIIa induces EOC migration in a PAR-2 dependent manner
The ability of FVIIa to enhance the migratory properties of the high grade serous subtype related EOC cell lines, CaOV-3 and OVCAR-3, was assessed in a trans-well assay. Serum starved cells were pretreated with 50 nM FVIIa for 2 hrs in the upper chamber of the transwell with serum free media in the bottom chamber. At the end of the incubation, the bottom chamber was replaced with 10% or 20% (positive control) FBS containing media and migration toward the serum-containing chamber was assessed. Preincubation of CaOV-3 (Fig 5A & B) and OvCAR-3 (Fig 5A & C) cell lines with 50 nM FVIIa significantly enhanced migration toward the 10% FBS-containing lower chamber relative to untreated cells. In the presence of the PAR-2 antagonist ENMD-1068 (1 mM), the FVIIa-induced increase in cellular migration was reduced to basal levels for both CaOV-3 and OvCAR-3 cell lines. In contrast, without FVIIa present, ENMD-1068 had no effect on EOC cell migration. These results suggest that FVIIa-induced migration in these EOC cell lines was PAR-2 dependent.
Discussion
EOC is highly sensitive to initial platinum-based chemotherapy; however, re-growth of the cancer occurs in the vast majority of patients (up to 80%), often with development of platinum-resistant disease with no widely accepted salvage therapy [27] . While enhanced TF expression has been associated with the "angiogenic switch" and proclivity for hematogenous metastasis [28] , the contribution(s) of a procoagulant phenotype to intraperitoneal progression of ovarian cancer is not well understood. The protease activated receptor (PAR) family represents a potential mechanistic link between the hypercoagulable phenotype and disease progression. Increased PAR-2 expression levels in advanced EOC are associated with reduced survival, but the contribution of the TF-FVIIa-PAR-2 axis to cellular mechanisms for EOC progression has not been examined [18] . We have undertaken: 1) a global analysis of PAR family mRNA expression in ovarian cancer databases, and 2) characterization of the TF-FVIIa-PAR-2 and PAR-1 effects on cellular mechanisms of growth factor release, cellular migration and proliferation in human EOC cell lines. These results demonstrate that human epithelial ovarian cancer samples predominantly express PAR-2 and PAR-1 mRNA, and human EOC cell lines exhibit enhanced TF coagulant activity, PAR-2 dependent VEGF release and chemotactic migration and PAR-1 dependent cellular proliferation.
Evaluation of seven human ovarian cancer gene expression databases consistently demonstrated the highest expression levels for PAR-2, followed closely by PAR-1, with minimal or undetectable expression of PAR-3 and PAR-4 (Figs 1 and S1 ). In databases that contained normal human ovarian surface epithelium for comparison, PAR-2 mRNA expression levels appeared similar but PAR-1 expression was relatively enhanced in the EOC tissue. Consistent with this observation, abundant PAR-1 protein expression has been reported in both borderline (low malignant potential) tumors and invasive ovarian cancer, while normal ovarian epithelium does not express detectable PAR-1 [16] . Similarly, passage of the human ovarian cancer cell line OVCAR-4 in a mouse xenograft model resulted in a 2.5-fold increase in surface PAR-1 expression [17] . Examination of cell lysates demonstrated ubiquitous expression of PAR-1 protein in control and EOC cell lines (Fig 4A) and significant PAR-2 protein in both the epithelial cell line (HEK-293T) and human EOC cell lines, modestly enhanced in CaOV-3 (Fig 3A) . Semi-quantitative immunohistochemical detection of PAR-2 expression levels in ovarian cancer specimens has likewise been associated with advanced stage, microvessel density, proliferation, and decreased survival in ovarian cancer [18] . Thus, both mRNA and protein expression data are consistent with roles for PAR-1 and PAR-2 in ovarian cancer biology.
As noted for other solid tumors, increased TF expression (relative to normal ovarian tissue) and increased serum TF antigen are associated with reduced survival in ovarian cancer [8, 29] . Further, ectopic expression of FVII enhances the migratory/invasive and procoagulant properties of ovarian cancer cells, suggesting a role for the TF-FVIIa complex [9, 10] . TF antigen expression in cell lysates and cell-derived MP fractions demonstrated 4-5 fold higher expression in the epithelial cell lines (both control HEK-293T and EOC lines) relative to the endothelial cell line (EA.hy926) (Fig 2A-B) . However, only the human EOC cell lines demonstrated significantly enhanced TF-dependent coagulant activity in their MP fractions (Fig 2C-D) . TF undergoes post-translational N-glycosylation at 3 sites in the extracellular domain, however, none of these sites are essential for coagulant activity, PAR-2 signaling or surface expression [25] . The discrepancy between TF antigen expression and activity suggests that MP-associated TF from HEK-293T cells is partially encrypted relative to MP-TF from the EOC cell lines. Reduced phosphatidylserine exposure, inhibition of TF-FVIIa by membrane bound TFPI, or conformational regulation of TF via labile disulfide "switching" may contribute to encryption of TF activity [30, 31] . Disruption of TF regulatory mechanisms in EOC may contribute to an enhanced procoagulant phenotype relative to normal epithelium.
The procoagulant activity of the TF-FVIIa complex on EOC cells and their respective MP likely contributes to local thrombin generation. Thrombin-like activity has been reported in ovarian cancer ascites [32] , suggesting the potential relevance of thrombin-dependent responses in the peritoneal microenvironment. Thrombin induced dose-dependent cellular proliferation of all three human EOC cells lines was abrogated by preincubation with vorapaxar, suggesting these responses were dependent on PAR-1 (Fig 4B-C) . In addition to procoagulant activity, TF-FVIIa can also activate PAR-2 dependent intracellular signaling pathways [7] . FVIIa induced dose-dependent VEGF-A release from all three human EOC cell lines at 48 hrs (Fig 3B-C) that was completely inhibited by preincubation with ENMD-1068, suggesting growth factor release was dependent on PAR-2 (Fig 3D-E) [26] . VEGF-A is an important angiogenic factor in a broad array of malignancies that plays a critical role in ascites formation in EOC [33] . Consistent with these findings, VEGF-A mRNA levels were significantly elevated in EOC tissue samples compared to normal ovarian tissue in 2 of 3 datasets (Fig S2) . Enhanced migration/invasion is another important characteristic of invasive cancer cells. FVIIa triggered chemotactic migration of the OVCAR-3 (Fig 5A-B) and CaOV-3 (Fig 5A,C) cell lines towards 10% serum that was similarly inhibited by ENMD-1068. Thus, FVIIa induced both PAR-2 dependent VEGF-A release and chemotactic migration in the OVCAR-3 and CaOV-3 cell lines.
The potential impact of the TF-FVIIa-PAR-2 pathway on the tumor microenvironment has been increasingly recognized [7] . PAR-2 expression/activation has been described in a number of human epithelial malignancies [14, 15, 34] and triggers growth factor/chemokine release from malignant cells, including IL-6 [14] , IL-8 [12] , and VEGF [13] . PAR-2 activation in EOC may similarly impact the peritoneal microenvironment [35] . The potential role of coagulation proteases in the intra-peritoneal EOC progression is depicted (Fig 6) . Increased TF expression enhances TF-FVIIa complex formation on the EOC cell, which triggers: 1) local thrombin generation (coagulation arm) and 2) PAR-2 activation (signaling arm). Thrombin generation in the peritoneal space triggers PAR-1 dependent cellular proliferation while TF-FVIIa directly triggers PAR-2 dependent growth factor/chemokine release that facilitates tumor migration/invasion, angiogenesis and ascites formation. Local thrombin generation in the peritoneal cavity is likely given the substantial presence of coagulation zymogens (10-60% plasma activity) in malignant effusions and the thrombinlike activity reported in ovarian cancer ascites [32, 36] . Likewise, increased IL-8 expression [20, 37] and elevated levels of IL-6 or VEGF in serum and ascites are associated with decreased survival in EOC patients [38] [39] [40] . Disruption of these PAR-dependent pathways represents an attractive adjunctive approach for preventing EOC relapse/regrowth in the peritoneal cavity that may exhibit limited toxicity relative to chemotherapy. Upstream targeting of PAR-2 activation may concomitantly down-regulate the release of multiple growth factors with adverse prognostic implications in EOC, which may prove more effective in prolonging progression-free survival than current anti-VEGF therapy. Gene expression data for PAR-1-4 was downloaded from the dataset Mixed OvarianBirrer-63-MAS5.0-u133p2[GSE18520], which contains a panel of 53 ovarian cancer tissue and 10 normal ovarian tissue samples evaluated by expression micro-array analysis. All analyses were performed using R2 Genomics Analysis and Visualization Platform, an Affymetrix analysis and visualization platform developed at the Academic Medical Center Amsterdam, the Netherlands. Transcript expression levels were obtained from Mas5.0 analysis and derived from the R2 dataset. The Affymetrix probe-sets were selected using the The effect of pretreatment of serum starved CaOV-3 and OVCAR-3 cells with FVIIa (50 nM) on cellular migration towards 10% serum was analyzed in a trans-well migration assay.
(A) Representative images of CaOV-3 and OvCAR-3 cell migration across the insert membrane after 6 hr or 18 hr incubation, respectively, are shown: untreated (negative control), 20% FBS (positive control), 50 nM FVIIa, 1.0 mM PAR-2 antagonist, and 50 nM FVIIa plus 1.0 mM PAR-2 antagonist. Mean migrated cell counts for (B) CaOV-3 and (C) OvCAR-3, corresponding to upper and lower panels in (A), respectively: untreated, 20%
